Effect of lactacidosis on pyridine nucleotide stability during ischemia in mouse brain.
Brain levels of NADH and NAD+ were measured in three models of cerebral ischemia to determine whether degradation of the pyridine nucleotides is enhanced in models that generate high concentrations of lactic acid. Complete ischemia (decapitation), in which lactate increased to 14 mmol/kg, caused a gradual decrease in the NAD pool to 50% of control by 2 h. During focal ischemia (occlusion of the middle cerebral artery), the decrease in the NAD pool was less pronounced (82% of control at 2 h) despite the accentuated accumulation of lactate to 33 mmol/kg. In a third model (unilateral hypoxia-ischemia), pretreatment of animals with glucose augmented the ischemic elevation of lactate from 30 mmol/kg to 40 mmol/kg and greatly impaired restoration of energy metabolites during recirculation. However, glucose pretreatment had no effect on the size of the NAD pool during ischemia or early recovery. These results, therefore, demonstrate that the pyridine nucleotide pool is not rapidly degraded during ischemic insults that accumulate high concentrations of lactic acid. The stability of the NAD pool may have been enhanced by the limited increase in brain levels of NADH that occurred in these models of incomplete ischemia.